esp@cenet document view 



Page 1 of 2 



FLOW-THROUGH TYPE MICRO MIXER, MIXING APPARATUS AND LIQUID 
MIXING METHOD 



Patent number: 

Publication date: 

Inventor: 

Applicant: 

Classification: 
- international: 



JP2003047832 
2003-02-18 

TAKAYAMA EIJI; ISOMURA SATORU 
MITSUBISHI CHEM CORP 

B01F3/08; B01F5/00; B01F3/08; B01F5/00; (IPC1-7): 
B01F5/00; B01F3/08 



- european: 

Application number: JP2001 0235439 20010802 
Priority number(s): JP2001 0235439 20010802 



9> 



Q 



Report a data error here 



(D 

O 



Abstract of JP2003047832 

PROBLEM TO BE SOLVED: To easily 
manufacture and to mix liquids efficiently with 
simple constitution in a flow-through type micro 
mixer, a mixing apparatus and a liquid mixing 
method. SOLUTION: In the flow-through type 
micro mixer which is provided with a plurality 
of introducing passages 11 A, 11B each having 
a fine cross-section having a corresponding 
diameter and a joint passage 12 formed by 
joining a plurality of the introducing passages 
1 1 A. 1 1 B each having the fine cross-section 
having the corresponding diameter and which 
is designed for joining and reacting liquids FA, 
FB respectively introduced from a plurality of 
the introducing passages 1 1 A, 1 1 B with each 
other at a joint passage 12, a low affinity part 
having lower affinity to each of the liquids FA, 
FB than that of the inside surface forming the 
introducing passages 1 1 A, 1 1 B is provided on 
a part of the inside surface in the direct 
upstream side of a joint part 12a of the 
introducing passages 11 A, 11B. 
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(S7) 

aiK©»AfiSKl lA. 1 lB<t. Sfc/hJtcti^itScDBf 
®?:WL/±Ba<DlSIS<D^ASS58Sl 1 A. 1 1 B*<^SfeO 

SIKl lA, 1 1 B*i^^A3n/c^ft:F,. F.«r^SS5 

r. ^AS^Sl lA. 1 I B^rJ^fiXTSrtSffiifJfc. 

A^Kl 1 A. 1 1 BO^SSSSPI 2 aCDfi-C-iSfeWtCte 
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<>:-r^. m^m^^. 10 

C^-SCi^i^i-r-S. lt^lXJ3:2K«®SSjiM» 20 

( it^ 5 ] 1 ~ 4 CD<5Iti*><D:S{cia^©SS5a 

[ft*]® 9 ] WjRi® 1 ~ 4 cDHti*' 1 mi<cmw.<Dm 

^n^nssA-rsj^T^f r^-i. »sas[<D3SAS£K(cg: 
it6txfcK{es«ia5±f , ^^[©^Asssssi^ois^* 40 

a. 

[0 00 1 ] 

[0002] 50 
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WB<Dmwi^M s atcifi s -tie ^ ©st/wt^s 

mtifih. sSai. «l<*©<*S*iii>S-C+^-C*SCi 

StD^rtf & t)1± •S/c&K:^ S n S C <!: 3&5^ t ». 
( 0 0 0 3 ] a 1 1 BI»/m^©-i»ff5«C«fi£©— « 

■c*s. c©fa:/J^^E-&S«. ais (cert* 20) 
ASSEBIOIA. 1 0 1 BRiyf^AiSSSl 0 1 A. 10 
1 B*J^«EOr}gfiRSnS^fi£Kl 0 2<i:**!&:^-t:« 

fissn-cfco. ^ASSKi 0 1 A, 10 1 B{c-e-*a-eti 

«A3tift:^i*F,. F.*i-&8£K1 0 2-C-&S£T€>. 
«:F». F,©^», SKiSl 0 1 A. 1 0 1 B. 102 

*iiai(yjN»f®©SSKt?*»'Sfc«>^*ie^*f Jffl Urtf ^j:*> 

[0004] 

[^Bj*i»^bJ;5ir-5^] ic^-r. 012(C* 
■rJ: ^«:-:^©?K(*F,*5ffi:&©vS»F. J: 0 *>P»«:^ 
asSiStCill^-rSt. jgftF*©±iiiEiil<!:a?i*F.©±iSSEa 
i ©ra{cmf**5?5K s n, c <t ±ia¥ -c 

*s?S»F,. F.ra«:Jgfi£3n-CL*5<t. cn6©«E» 
F», F.©SSS14'K;»/®^{k^SIc>«cMi^*i*(; 

SE<*F», F.©ssji<&ai:fiiiaio-ciaiK 

[ 0 0 0 5 ] •) . ^®31lft=&fiJffiL-r«i*«r3^» 

s) fi£Ktc®-r.sMs©}ini4. SMft. esx4^ 

f ■SMffiimi©^®!!:^!^. SmffifMli^. miM 
iJ£8Sgg$«SE©a^©S^«:J;<3l?!!8>K:^{bl,rLS 

^fcto, ±ia©J:^!6:ii5if»S©SSil$iJ@P}iEirt?*^.. 
[000 63 3E?fc. £:©J:5K:^|fflg3^*fJffi-r-5*B 
». Mi*©^ASfeS8'^©^ A i i T i SEft*s 

^«)<&PiteL-rb*^©-C. ffiiSt©jg{**i«ig^{c^S£ 

•5«AS£SSk:®1[©$ a 5 >i^-r«ATSi2«S*«&»3 , 
©«!8L/l>. 

[0007] mK:^^^SSK*3l:t-SmiE5mi-f> 
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[0008] CCDftfe, ^AzS8SOTSS®iifil (^ifiSP 
tc|i#-r -2) C i Cc J: 0 ^AS&SSrt<OS?»«:EIH^f ^ a* 

gp^SlsAS-it^or^^o 

[0 00 9] lytf^hf^t^h. ffi/h-c 

[0010] 

ssi/J^il^ im^m 1 ) -en-ena/jN^cti^es 

<D»Tffi^WT^a^cD^Aim<5:. ^/h^^tB^eSCDK 
B«:«L/_hiS©1SS:©^AfifeK*5^S£b-CJ&^!S3n^^ 
}SgSi*^>5:;l. ±ie<Dlg®:tO»ASS£!85&^6>»ASn:rc 

[0 0 1 1 ] c(om^. mmii^(fCM'r^mm^<D&i>& 

afOSB=&. ^^ASS5S-^cD^tt<DaA.H?.^*^t^J:^Cc 
[0012] *^gB(DJg^SgB {»*^5 ) a*:® 

6) . 

[0013] xkt. ^mwrnm^m^. be:^&cj: oigas 
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^ (iS*3S9 ) 1 --4 <z>f5in3&> 1 ^jcfBtto 

^$:-€-ti-en^A-r ;^ tt^^ . K^ia^^ASSss 
(c^i^i h n/cSffiSiase±'c. SEitiKco^ASfessrt^s 

[00 14] 

[0015] ^-r. 1 ^'BW.t UrcT). ^ 

»/hi^^S<b. S(/h?g'^<z>^ASSSS 1 1 A. 1 1 

SF^^aA$n/c^i*F*. ¥ ^^m'^rhtc^(D^WLX 

0 . W\^^<O^KU 1 1 A a . 1 1 B a<D^n-etl 
[ 0 0 1 6 ] iSiWtSI^S*. ff*lgS6*S(Df^ 

MigSftSP) El. E2S:<yfCtl6<Dm@E 1 , E2^<D 

SS^^SitrSJftF.. F.*iS88P9-C^S&$-&«»Ct 

[00 17] sr. S6/J^il^». SltCS^-Tcfc^tC. 
i««ftF*. F.%-€'n^nS£jl$-l±^/c25?)<Dlgia: (C 
C'C«2o<D) »/Kj:^ASSffil 1 A. 1 1 B<b. ±12 
S^»F.. Fe*ig^/SiSSi±^>Sc/h2^cJSJSK (-^SS 



':>zm&<D:k^siMmo. ifiK»rS©*asias (=4 

xiJgjSKMfH/^tRSD^iBS) ». 0. 0 lmm'>'2 
mm©ffiH{C$)2>c<h*55fSU< . 0. 0 5mm~lm 

[00 1 8} 2»^A%K1 lA. IIB^^ 

m^-ax^iasti. mxm^i i a. 1 1 bcdtss^* 

5. ^ASSBl lA. 1 1 BC[>±SS5««:WJ4g8*> lO 

6S?ft%aA-r saAP 1 1 a a . 1 1 b a As^n-en 

i9:W6n. -^^181 2<DTd^«CB. JiS'cgpi 2b*J. 
«ftF., F.®S^!BJ*i?2&r*J<»S»<!:tyTeW6 

nri^-S, Jfc*:Si51 2 bictJ. iiSSSl 1 A. IIB. 1 

2[^o^^*s^«i-c#sJ:^'K:a^ 1 2 c^siawen 

[0019] 1 1 A, 1 1 B. 1 2 ». CC-C 

02 (a) (Cjj^-rJ;^K:, ^^J^t^cD^2 0 a*5^ 
W6nfcS«2 0(C*fO. C®?t2 0 a*5*)-2>@j4<:M2 
l=&«(0#W*Ci{Cj:D. »«2 0iM2 liCDHK 20 

■5. S2 (b) {c^-rj:5«cifS}m^<DKa?^ 

2 2 a*JJ^^3nytff)Bt^2 2=&«1g2 OCCteOff 

2 2 2 0 (Cg bi^J (,»ffiiJ{C 3 6 fCg 2 

l*BS{»)<*WSCi{cJ:»). Sg20. m2 1. ^Ktt 
!g!)2 2!atC^^Sn£B!Sfg^i£l%l I A. IIB. 1 

lA. 1 1 B. 1 2». ^€2 0. M2 1 C02 
(b) K:^-r«fi!Et?«S6{c»Btt!g»2 2) *e.«cSF«i 
Mffi (StiMM) 1 3{c<J;i3«s£SnSCi<i:!5:S. 30 
[ 0 0 2 0 ] -e or . 3(s:^?g©;*c#ift!NFmi OT. @ 1 
«:SirJ:^K:> JgASfeSSl 1 A, 1 1 B©— SPt?*-3r 
^ffiSiSl 2 aCDe-CiiSfliJCCW^n^n^^gP (ffiiSffi 

as) 1 4*5g:we.nTtii. cc-cjs, K*aii4«^ 

AfifeSSllA. 1 1 B©Sg;S»r®*a^i^iC@tillEa 

i». s®2 o^Tj^enc-satsMsi 3^*)i>mi^ 

*Sift-r4. HI%. HffiSffil 3©ffl[ftF,. F.tcst-r 
-5«fatt4^«:S^3ti-5ffi»WftttSt%^LTC» 40 

i<DXibi>. 

[0 02 1 ] C©<fc9tC^SPl 4*SW«Ci;«:J: 
«5. 03 (a) «:^-r«fc^K«i*FA. F.*mtf:^3i< 
F^KiOaAPl 1 Aa, 1 1 Ba*i63|:A^l 
lA. 1 1 BtcaA^^xt ({:©tt®-cttBE:^ji^lb#S 

UaAPllAa. 1 1 Ba*^f>I!(Di1-#iT.-Ct,^^,) , 
@3 (b) (c^-rJ;5«:SE{*FA. F.JJ^'g^^tcj; 

o^asKi 2(c[ai*'-3t:«i!rr-s. -eo-c. ss (c) 

i^ge 1 4 J: 0 i>^fflt^©»(,»%AitgS 1 1 A. 1 1 B so 
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[002 21 -tb-c, HS (c) «:^-rJ:5«:SS» 

F.. F.*i<5infc^*gPl 4-Cff±L/<:S> «<*F». 
F.*i-&fi£SPl 2 a©@i5€IK:<f±0/cC©R@*i6. 
EE*^#S*aEAn 1 1 A a , 1 1 B a tCgfeKLTft 

ifr5#nfiffi(*F». F.^mmmiiC-^m^i2&icmx 

^a(c!aLrffl[»F.. F.«:l?±S-i*S©«C'iJS!&aE 
ii«i*U:^{*. 3E«:^»F.. F.^c^fTS^aJl 4©^ 
(iSfPtt) {cj:0a«esn^.*>©-r, i»*a514© 
«Si 0-Cl*^^©IIJ6W-CSi?8-r4 J; ^ CcStitF*. 
F.«c>i«-SSMft*S7 0ayeLh©fc©=&fiEffl-S-*Ci 

[0023] $ hicmmicit. myi(M 1 4 ©figawiflitj 
it. mtn<3mic. mxm^i 1 a. 11 som^mm 

i>m&^<otb (i»>!KgPS3J:t*. ismmsmi^atM) a 
(.ccxktm^mi 4t»m^mo±mici:>Hi-Dxm-f 

hixXi.>Z<DXa= I . m^itm4icmirmxit. a = 
L,/ (2 L, + 2L,) ) (c:^#<t«c#-r^. Ufc*io 
X. 4©«SRC;ifi*^3Jt*a!«. *ASE 

SSI 1 A. 11 BPl=S:^'^m^K.J:K>mM-r^m»F 
*. F. *f9±3 <mtfJiiT©^l~^fr3* 
SSfcf J: ^ tc J: ^> tester S c i S U 
[0 02 4] (^1 ) ^AfifeSSl 1 A. llBOtaa 
SMDifiO. 2mm~2mm-C*-S^^(C». i^SiJg 
Sit^a%0. 2«±R:ig3£l,, fio. iBMK^l 4©*t 

s{c«. atasB 1 3 i 0 hm:^iii^m^>ctiBmt 
ox. mm^. F»K.Mrim»neifi7 ompxtv3b 

(^ff=2) Sfc. ^AflSSSl 1 A. 1 1 B©ta^iaSD 
A^O. 02mm~0. 2miii-C*-51S-&K:{3:, iS*gPS 
3J±*a=S:0. 2 5JM±«:^b. a*gpi4© 
t*M(c, StaSM 1 3 J: 0 fci^*tt*Siift,^C i^TBuffii 
L/T. S(*F.. F.«:*f^SgMft0*5 7 oaeUi-r* 

[0 02 5] (^3) S6(Ctt. SASfeiSl 1 A. 1 

1 B©ta^ii:SD*iO. 0 1mm~0. 0 2mm-C*-5 
Jt^«:». ^aJSSib^a^rO. Al-XtK-Wl&O. B. 
-P. »*SIJ 1 4 ©*fS{c. HtaS® 1 3 J: »5 feiMctt*5 
m^Ci^rwrSiUr. mm,. F.«cMT-5«Mft9 
AS? Oafel±-C*$«SI?:^gP<!:l.rfflt,>2.Ci3is» 

(0 02 6])S*j> ?^^*F.. F.iuri^^nsffift 
©ffis*iiKFS3 n/ii^is^jcij. ijE^ 1 3 imti 
•r^<. «effl**^3ns«»©<5intco(,>rfcSffl!ft 

«FSLt,». C©flfe. CASSIS 1 lA. 1 IBiOfcift* 
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:i<US{kt^j:-;i/, Tkic^ff^SMft 

[002 7] *^a^CC4dC>rSMft 6 Sfll 

fflSS2 1. 2 --2 3. 7*a SfflSSS 0^-3 8%© 10 

SfeKl 1 A, 1 1 B. 1 2cDJg^:??;StCOl,>'Citt?a"r^ 
HtBMffil 3. iP%S«2 0RCJCM2 1 CH2 
(b) ^^^^^^3:$6tC^^t^2 2D CD«H«. 

[0 0 2 8 ] ifeKl 1 A. IIB. l2<Df^mUBf& 
yjmtVXlit. ±mufcj:^(^. 02 (a) 0C7S-r<J:5 20 

(CSS2 o^«2o a*a&tr^^-r^:&;a<h. 02 

{ b ) CC^T J: ^ Ccgf^1*CDRjl?v: 2 2a 

fmmim2 2imm2o^9hr)m'}xmm'^:^t 

[0 02 9] Sg2 0«C^2 0 a^J^^S:61*iL/-C 

■Se^RJB. K7-/Xf ^Vi' (R I E. IE. IB 

E, rfvX-7X.v^ly^, U-lf-x-^g^^'d)'. U— !f 30 

-r:?'L'-i-'a>. •:/7XH]nx. &mjjnx. lig 

A, FAB) . ^x.v\-:x-v^ 

t&wtci^-r s c i «:<k •) «sai«isgj«:m-r ^> S u r 

face M i c r o — m a c h i n i n g^^$)S. 
1 0 0 3 0 ] */c. »)Kt^^2 2 ?:»S2 0 KIIAO^W 

^. ^ti(^^. 1^^^. ^S^. 

[003 1 ] K*sp 1 4®je5£&S{cot,irsi?g-rs 
{««2 0^) :&gp^fl«jK:«*{t (fi«fQ^k) r*:«rffi 

^ («*gp 1 4 ) ?:l^(,>fc8|J»*||*<t (l^SlPit) -r SO 
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•s:^ffi<t*5*-5. Hffliisi3ic. Ti";;nssg. 

>. *:y:*-U'7^>, ;J<y7"h97;U:tDX^U>. 
y:/Db-u>, -i<yx5^u>. Sioi^ttx^;^. hv-^t 

[0 03 2] S/c. @taM®13K:, ii=y7.. Hz 

[0033] C©J:^«:@fHS® 1 3<05RS (a*{tx 

□gPK:S!iS4iSU-CJ;C^ •^^O.HSCa), (b) 
C©BtHe®®^^©§f3 1 . 3 2?cWK:±fS?jcM 

m3 1 . 3 2*^c»?cg^?i:C:tK:±iaiK*'fb::^?:a:S 

^L-Cffl*fW{ca*S|53 1 , 3 24JgfiSL-C«>^(,», 
[0034] 06 (a) . (b). (c)«:^-r 
SSSSS 0*a*tt®HtBMMJ;DffJfiSL. H*a 
Mffi«:*fL.^«fi0TK:^PSR3 3. 3 4?:WrSv;^i' 
3 5 %ffi«)ftWT*a6@ffl^:^f*«:t>fc5IIHK:*f L 
±iEi^{b:^«r*JS-r -5. C <!: (C J: 0 . PSPgPS 3 . 3 
4rt, Hl^BFrSta^3 1. 3 2/cW«:i^giJ<!:0-cm 
TSJ:'>K:i/r<i>^t>. @f:£e9f3i, 32?£ 

SS*{b:^a*^-r •&£:<!:«: J: 9. ^^@^3i. 3 
2*l^l,»fc®Sf«:iK7K{bOrtaS*e«J{Ci^SU3 1.32 

[ 0 0 3 5 ] /S:te. Slia©JS*tt. 

m<Dm 1 mtm^t bx<Dm^m^Rum^m.it± 

(*^?B©^ 1 HiSJ^SSi L/■T:©Si/J^il^*ffiffl 

[003 6]5fe-r. S^y>yjJ<>:7'*aAPl 1 Aa. 
1 1 Ba*i 65X9^1- mSlr^ti^F.. F.?&m«;^ 
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,-}<-(' h^CCJ: "3 j£AP 1 1 Aa. llBa^-e^ASSK 
11 A. 1 IBKaAfS. ^AfigKl 1 A, 1 1 BtC 

1 2 a^|nl3!Po-C^«lU> »*SP1 4-C<9±-r-&. ^0 

jgi*F,. F.*s{5infci^gPl 4-Ci?±b/cS. iy 
K>y*>-7'*aEAPl 1 Aa. llBatC^Utrft 

9. mm A. F.^i^SfeSPl 2 a©@ififi|*>€,fgf* 

F*. F.SrlSISI^tc^iSai 2a(CiiSA3^-5Ci3&i'r 10 

[0037} ^t,i«. ffi(*F^. F.*i-&S£gB 1 2 aKfiJ 

i-^^l 2 a i<DffiSI*SffiM*'3ife©-C*-5C iA^ 

A. F.ra{ciT*«ilA^SCitt^j:l». -3**). «ft:F 

, *i^SfeS|J 1 2 a iCiiJ^ S Nffa <!: . Sif* F . *s^o£Si5 1 

2 a (cifla-r i ©pate:*;* 0 . mmm 

ommt L/rffliifcH 1 2 tc^r J: 5 «:jK«:F»©$^^ 

F,©3tiS*!^S£ai 2a«:SiI^0T:(,>&l»<t. 

F». F.CCxTiftiSSStiSAUrL'^^Cii^c-S 

(C©S5i^3n/cir5:iT7"7i*'<!:C^^) , 
[0038] U3!r.U> ±^L/c<t 5 

(C. ^{*F.. F.d^^ifegpi 2 afcU^-r^^f-r S^i' 

ia*s^SSSP 1 2 a*^:^feK:jijg-rS^.^-C{i|!£CCf65^© 
m^ay^i^ti^mSi 1 2 a Kiijjl-rs J: 5 K:Aj:S©t?, 

tci)i-z,X. mxmSl lA. 1 lB{C^Spl4^^l:f 30 

^%ie»WK:B5±-r#. S[{*F.. F.©ii^ot»t:tt. 

[0039] Syfc«BS*ilS3R*©-C«!{jt4S:gK:?f >S: 

:4cj%?l©^2|liSje!!l<!:l/-C©Sc/J^S^SK:oc»-C 
KIB-r*. EI7(i*lim®©»/Nl^RC^S^a 

•rs, ±^©^l*JfiJ^^-cffifflO)fc01«:-Pl> 

[0040] *^Bj©^2iiisj&ei<j: ux<om^m^m 
«. Si«:7F-r0m;te?&.^S(/m^S«:*fi/. ^ 
»1 4«»^^{i:3Stt(c<t:0^eEbyi:€>©-C^2. m 

1 B?rggii-r-5?S»F». F.(C*fr-5>|gfOtt*^{t-r^> 

C©<fc^/j:SffiBtSyjl'<!:l,rf^K 50 
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>a:t)©-C*S. PIPAAmC*'J (N- -fV^^ntJl' 
[004 1] C©P I P A Am-yMi. fiiSJCifeii* 

I PAAmfi!:^tt7j<y7-©*jgffl[«. LCST (Lo 
wer CriticalSolution Temp 
e r a t u r e) £tT©jaar«*{bU. LCSTiO 

[0 04 2] PI PAAm©LCST»*5j3 2'CXib 
•3 . am©ttB^.?feiPtS1««c J: 0 gg{cSS$iI WBJtir 

^ L C S T - T*„ ) *i/jN$l,i/tJ?)tafi$IJ@II=&?f J^Cli-?> 

r\i^<ox$>i. c©ffe©afiSifc;eE^^;i'io-ctt. de 

AAm (N. N-5^x5^^Uri'y^l'T5 F) ^^l- (LC 
ST=2 5-3 2*C) . p APP (jJ<V-N-Ti";n 

i;v-©i^a^«n&i^ife,n5. ^?»k©p 

H. ^ttfi^Jtiii-Ki-orLCST^iai-rSCifenJ 

[ 0 0 4 3 ] SSfc. 3»:SltfiJ&J8©S^SIg». ±fiB©a 
/jN^g^tcm^ 3IASS381 1 A. 11 Bm<DmW 

F». F ,^mm-ri>mmim^m.tLx. mxmmi i 

A, 11 Brt©^*SP (CC-C»SgJgIc.yjl') 1 4 

g|js«:igw6ti^sij 1 4©as?:Sij'iai-r.5ias$iwsi 
m. (mm.m&^^) 4o^^t3:xxm^snx(,^i>, s 

SS*tJffll^S4 Ott. S7 (a) «:^-rJ:^{C. a«2 

ort«:«*ii*txi»*giJi 4K-tn-€'nssj3n/cSjR 

s 4 1 i, £:©miss4 1 (caxo^w 

e.tiytf^.m*f (s®-fe>-9-) 4 i a<t. misi«4 1 a* 

^Lri»*SPl 4=lrUnJI^?&«)-r2.'^^l'5^x5R^4 2 

i. '^Ji'g^x^^4 2{cfi-&3nfct-h-»i' (asa 
fi) 4 3t. $ijai$iS4 4t&-eja;^-c«{S3nt:c> 

[0 044] -<}v^ yiM'^'A 2\tm&^tii>ms.ticmc 
xmmximr^iiO^xS}*). m^s4 4it. a^gu 

1 4 mm L/ *CC> A:*J#S*> 6 A* 3 McmMMStiC 
ti^^^VZ. mmS^A 1 a{Cj:»3*|ffi$nfc^gRag 
ttSlKg^t, '^JU9^x^^4 2«:«*&-r2>m£E47^ 

Slg4 0 {ctet^r. ae-te^-y-ibt, 0 7 <b)K:5^ 
■rJ:^K:. fmi^A 1 a©f^to9«:f5^i^-fe>i^4 1 b 

?rrai<>T*>at». sfc. 07 (c) KixTR-ri^cc. mm. 
«4 l*/^■rsc:i^c<-^;^9^x*^=•4 2*S«4 0rt 

[0045] ^^<Dm2msmmt {^x<j>m-m^ 

T©J:^K:L-cSe<*©ii^3WT^c*Dn-5. 5t 

'i:'S-c*n«*i]aiigs4 4 */d/-r. «*S5i4© 
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x.«X5j<^^ h^«:J:OaAPl 1 Aa. llBa^&^^S 
ASSKl 1 A. 1 1 BicaAT^o ^ASSK 1 1 A. 1 

[0046] ^OX. mWF^. F.3!^<5infc^SBl 4 

Tfpiu/c®. s«aiisa2 4«:/H/ri«*»i 4(Diaa 

0. ?gftF.. FB3t>5^3|ffl^g3SI^CCcfcO^S&4S^U. IBS 

<D^g©iaiIP^^(*F*. F.CDSSMSfJffil^tf^CX.. 
AfifeKl 1 A. 1 1 BCCfct:f^SS3l$(iaJ€:I^Si$iirtf 

[0047] yc^. ^:^?g<7)S3 ^J^«l<b bTO^/h 
ic. m 1 HiSJggiilsiaiCc^AifeK 1 1 A <h^Azm 1 30 

s«A8fe8Si 1 A. 1 1 Btctisc^C;,. c.d^-en-en 
^m/^t^^ti^^m^^i 5. 1 5:05-en^n^^c 
^6n. ^/c. -&i£fSl2R:». it>y')\ym»^^t 

(DffiASPi e^^m^tLx^i^^htixi^^^h. 
[0049] ^br. :msm^<Dm^mmt. lascc 

Ab{c^n^nsM?n^i^»;>s;^ji<>:7' (^gf^^an^ 

[ 0 0 5 0 ] 0 . 5fe-r. MASSES 1 1 A«:«aAP 
1 1 Aa^^^ifVt/JUSettFsJ&^m^aAni lAa 
3«^6aA$n. I^SCC. ^ASSffil IB{C«. ±^0/t 

c^^iiADl 1 Ba35»^6i£A5n^. aA$ti/c1f>:/ 
*SP1 4'Cf^jhT^o 50 
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[OOSn-eur. aAPllAa. llAbtCi^y 

T^iSioi&snrgsAiSSSi 1 A. i i Brtcit-VT/^u 
1 2 ccKI^BScciSA-r a, L//c3&5 

[0052] -eur. tl-^^ti. ^SfeK 1 20TfiS^CC 

ffMsn-ssfc^gB (^SSB) 1 2 bcc^iJb-ciaiR^n 

5i<>:/ (BE:t?IEib#S) ^fflt^/cW^^L/c;(?5. 
^^S«bL/T. — *fOD^^iSAS£S 1 lA. 1 IBF^ 

^m^o ^TkSBl 4*S^^lSy;i'«:ctD«^ 

[005 3] *^?B<7)m4*SS?^g|<b UToa/h 
<D&mMB^xmm ofc^wc-z>i^x\m—(DW^^i^ 

^ASSffii 1 A. 11 B<D±sggB^ii. -en-en^TK 

SPl 4<i:ei««:«fi£Sn^-ffi (2<1) (D^ISl 4 
a. 14b3&iSt:^6tirCi^o 
[0 054] ^ASSK 1 1 A«:«. if >:7';l'aAP 1 1 
A a 6 1?* > F s aA ^ n J: ^ CC o r te 

0. h^CCJ:01f>:^>»l/aEAPl 1 Aa3&^ 

e)aA5n/clt>:/;i/ffii*F,ii. ^Mlf^mccJ:^^ 
A^ffil 1 Art^rifea-T'S^. 1f>7';UttAPl lAa 
PfflI<Da*»14a. 14b'rf?±-r^o oisO. Ctl 
?>O^SB14a. 1 4btCJ:^1t>r'Vl'aAPl 1 A 
ajJ^eaAr^ '2)1^>::^il'ffi{*F s<DaAS?&^«SSn 
-SCiift-Bo EPi^. ttTKSPl 4a. 14bPa(DI®B(C 
j£Dr^^n^^^S«:t^>:/;i^itFs%a«iWK: 

[0 05 5] ^/c. ^ASSS&l lBCDi»7kSl514a. 1 
4braK:«^'J?)»^Cc3&^aA$nri^'5o 

Afifessi 1 A. 1 1 Bi<.\x. wMtmmri^^^^^n 

*g|5 1 4 aCD±ifeffll«:il^P (S^) 
6nrCi-5« *^0»4*Ml?^JB<i:L/T©iS^ 
Jia«. CCDl^^-^:/<b. -S^ASSKl 1 A. 1 1 B 
«:*fUTi^gBl 4 a. 1 4 bPdtcgCt^n/cmS 

^ttsis) £1. E2^. cneoms (m^strSR) 

E 1 , E 2P5(3DmJE«:$tJ®'r'&ia^l/ftC^«EESliai^a 
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[0056] :^mmoym4:m&BBi. l^X(D^^ V 

API I Aaipfi>^>-:f)mWF^i)imxm^l lA© 
a*SP14a. 1 4 bCcaEA3tlffS3tv«>. ^eUT, 

mxm& 1 1 A. 11 BosffiE 1 . E 2 icmmmBm 

BE*iSH^ i , »7Ka5 1 4 a . 14b P^O-tf^T/jU 
«[»F,&C>'5?*Cc«lg8!j3n#7KaiJl 4 bS:S<3e;t 

i. 

[005 7] ^ur. t*->:/ji-^(*FsRaf^CcW. 

^SiJl 4 b^&mO^x.-Si. ^<D^, m®El, E2 

>7';U}K«:F.Raf^Cc». •'E-n^niS^^^glSl 5 
•CStHC, C.iig^Ufcf^. C<7?B$..^,-c»mgE 1 , 
E 2{c»mH3&s8}we)tiri,^j5:i,»©-ci^gp i 4-cff± 
-re. eMc^ 1 4 a 1 4 b <b(!!>iaPil». 

1 4 b i^^SP 1 4 <b©SPSJ; D fe+^cc:*:^ < iSiffi? 
n-C(,>^><0-C. CCDB#*-C». SaiASfeSSl lA, 1 1 
B«:*jt,>r«*^l 4 a. 14 hrHiC-^'^^JVmWFs 

[0 05 8] C©J;5{C. ^ASSSSl 1 A. 1 1 BCD 
^SPl 4-C-9->^/U?g»F,R0fSJIiCc*«Hnfef?± 

St?^@El. E2CC^^Pa^ff=&8H:t^, 
<t, ^gB14a. 1 4bra©-tJ->:/Jl/jB[tt:F.S0«Se 

-C. C<0-?f>:7VUffiftF5Si>'^Cc<!:« ^^12® 

-wtfi^xmwi^ti. -^imi 2K:mxoxm-^-r 
■s. com-^mmt. ^m^i6imm.-ri,Mmxmm 

. [0059] tsis. »A^SS1 1 A^^ltp-r-2>-9->:?"Jb 

?K»F,©±8ssg*i. «*si5 1 4 b ^m^m^tcm^ 

X. •t*->-:^;l'jg«:Fs«m®E 1 . E 2*'e.:0-ffi$n^) 
/c«?). C©B#,"#.-C<^SP1 4 b, 1 4Pa«:4)^.1^>7"jU 

fflt{*F5t3flgs6sn&< teo-r Last,»«ifiisiJ 1 6*jia 

OntC^CiiiiSds. ^SPl 4 b. 14ra{i. 
14 a. 1 4bH«:Jt'<-C+»(C/hS<S3E$<it:i,>S 
©-C (EP^^ASKSl 1 ArttcaA3n/£:1f>:/^l'ffl[» 
Fs^fiCCjitL. ^gB14. 1 4biaK:^SL*l£«: 
aF-^L-«ci,>-9->:/;i'ffi»Fs©fiW+^^^tv»©-c) . 
+»4fi©1»->r^;l'jRftF , L/-C«^%*IISM< 

[00601 ±aL'?cJ:5K:^SPl 4a. 14b*® 
l:fSC<b{cJ:»J1fv :7'Jl'^(*F , *#S-e* i J; ^ {oft 
^•CC»6*^. C©fpg«. ^g|J14. 14bS«:g|§ 
T■5)■!^•>7•J^^g«:Fs?:M3i^:rca■C*■5.. ^ 
SS 1 4*S^®Ic.yjKCJ; *)mmLxm^i^iC!S.^tiii: 

4b. 1 4PiK:SE»*3^a3i*«:t»J:9«:«(STSCi 
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[006 1 ] ft*j« ^ASStSSl 1 Art©-!>->:^;l'SS*-?' 
mxms&l 1 Brt©SE*«cS*U^^*i*3:(,>«J:^«:. a 
1 0«:^-rJ:^tc. »Affli8Sl 1 A. 1 1 BO-tti-eti 
(coti-c. fiSEi, E2©^Hfcct^e)©■!^>7■^^?S 
»&u=iiS*«c«i,-c:?^©iife^ MftT 
*>^t>) F,«:3(c«l/. COSSf^FxirA-Lr-y-^^iUffl! 

c 0 0 6 2 ] :^^<om^^Rz^m-^^a±ML, 

L/cS*Si?^S§-C». ^ASSESS* 2 -Pg:t:t/c^<!:b/c 
^ASSSS* =-5fel±igiW J: -5 JSr^fiS-C* o r J: 

««:FsRC;^**aAPl 1 Aa. ll.Ab*>e.-en 
■enaAU. 2b4«IHl»<!:-r5C<fc(Cj:*)«l 

®1 2b*St-fr«:, -^j^l 2<D-&i^mSSiiLX 
^«E»i 2©Tiji^K:ta:W?.nfciPWP<fcO)» 

1 2 b^gawrtc. -^fiSSKl 2<DTm^<^m-th*lftm 
tan J: 0 ■9->:/^l'St»F, iSeS<i:©S^jK*?l-®{c» 
fflb. «^5^5>:?'©^S|J-C3f5t©lftm*tTft5J:^«:t 

[0063] I5«K:. la 8 {C^I-^3 IISSJgS8©a/Nl 

6^mir. ^fi^l 2©-gi5*^tBg|5iC-C^f -5 

<^9-y:f) {ciiC^T. 3SASSS§1 i B©^ 
30 *S|5 1 4 a . 1 4 b P^{C, ^Xittj: < mm^^Xt S 

;»s«7icSSl 4b«mDSity2:^«>. SSE 1 . E2(CfS 

Kimi'-tmi'-fx^mwi^tmt ^j:':>K.bxi>m.i,K 
m.t$p,RzmmccifimA^^i Aicmmtzmmxmfs. 

1 4«cH^s*-r^am2^K:J:»3^«63-e'.55?**» 

40 [ 0 0 6 4 ] * /c. -m<Dmsmxm»icmi-fp>in^m 

[006 5] 

[%?a©^^] feUigf3^b/cJ:^{c> *^H^{cJ;n«. 
^A?SSSF«3CcaEA$*ifcSfl£a^^SmtCj: fJ^A 

a5©e<±S£ffllJt?-«gff±3#SC<!:*S-rl?^>©t?. *> 
*iSfflef*=&i[<'TiSS5ffll©^«a»'^l6H^{C8fEA3^'5C 

50 ^?:S!lSa<?fiftt>#€>C<t*l-C#S«!:l,>5M'^3i5* 
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[ 0 0 6 6 ] ^/c. mxm^tfCi&mms^^mm'r ^tcii 

Kox-xmrndom^r^m. (b) »^s;Kj*(BMa lo 
r^-oT (a) c^Bm^^-rmx^^o 

[0 3] ( a ) . ( b ) , ( c ) ti*^?B<D|? 1 *SS^ 
[04 ] :f:^<Dm 1 *teJK)SCC3{P3&i^^7kgiyi3Jt^ 

[0 5] (a), (b) &3::*:|^?§cD^l|liaiJ&)^K:^^*^ 

jg^SCDSSPFMSt?* ^> o 20 
[06] (a), (b) . (c) ti:$:^B>g(Dmi^?^ 
Sg«:;&i*>-5@fflM®cD5fc®:^*Si0J-r^/c«?>cD0r^ 

[07] (a), (b) . (c) \t::!^^mo:>m2mmM 
[08 ] ^B^mmsmMBi&t uxoMA^^som 

[09] 4 ^Jf^II i Ur (Da/jNjB^(D« 30 

[010] *»?B©S4iais&sii orcDa/jNig^tD 
^wcD«^%^-r^sa«j^c¥M0-c*^o * 



[011] se*(Da^jNS-^go«^*^-r«si«>s:¥ffi 

mxhi>. 

€>. 

m^<owLm 

1 1 A. 1 1 B «ASS 
1 1 A a . 1 1 B a SAP 
1 2 -^iSIS 
1 2 a ^8S^ 
12b Jfc^SB 
1 2 c 

1 3 gf^SM 

14. 14a. 14b S*S (iSSfflSP) 

15 ^€^3^ 

16 «^m3s 

2 0 as 

20a « 

2 1 S 

2 2 S@f^ 

2 2a Sil^C 

3 0 gSK 

3 1.32 gfeK3 0 om^^E^BfilT 
33. 34 
35 v;^^; 
40 

4 1 
4 1a 

4 1 b m^m^ly^ 
4 2 
43 

44 mm^ 

£1. E2 ms(m^iiis&) 



[01] 



[04] 
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